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(54) GATE VALVE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a structure by opening and closing a gate 
valve by one actuator, and reduce the cost. 

SOLUTION: A valve seat 28 mounted on a peripheral edge of a substrate conveying 
port 27 of a sealed chamber 26, has the tapered shape, a valve element 32 which can be 
closely kept into contact with the valve seat 28, can be advanced and retreated in the 
direction crossing a substrate conveying face by an actuator 30 for opening and closing, 
and the valve element 32 is advanced by one actuator for opening and closing, to make 
the conveying port 27 and thFvalve element~32^taMe~d"faxe"tb fa~ce~wim~each~other~ and~ 
is further advanced, so that the valve element 32 is closely kept into contact with the 
conveying port 27 to close the conveying port 27. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the gate valve prepared in sealed cabins, such as a 

reaction chamber of semiconductor fabrication machines and equipment. 

[0002] 

[Description of the Prior Art] Since semiconductor fabrication machines and equipment have two or more sealed cabins, such as 

a reaction chamber and a cassette room, and this airtight interior of a room must be maintained by a reduced pressure state or the 

vacua, corresponding to a situation, opening is opened and closed by the gate valve which has airtightness. 

[0003] The gate valve prepared in the sealed cabin of semiconductor fabrication irachines and equipment 1 and these 

semiconductor fabrication machines and equipment 1 in drawing 4 and drawing 5 is explained. 

[0004] A reaction chamber 2 is established in the aforementioned interior back (*****♦) 0 f 

serruconductor-fabrication-machines-and-equipment 1 , the conveyance mouth 3 which carries out carrying-in taking out of the 

processed substrate (not shown) is formed in this reaction chamber 2 r a-valve-seat43-is-formed in this conveyance mouth.3 

periphery, the sealants 14, such as an O ring, are formed in this valve seat 13, and the aforementioned conveyance mouth 3 is 
opened or blockaded by the gate valve 4. 

[0005] The conveyance rooms 5 which are sealed cabins are formed successively by the aforementioned reaction chamber 2, the 
conveyance mouths 6 and 7 are formed in the aforementioned reaction chamber 2 side of this conveyance room 5 and this 
reaction chamber 2, and an opposite side, a sealant (not shown) is prepared in this conveyance mouth 6 and seven peripheries, 
and these conveyance mouths 6 and 7 are opened or blockaded by gate valves 8 and 9. 
[0006] The substrate transport device 10 is formed in the aforementioned conveyance room 5. 

[0007] The cassette shelves 1 1 are formed successively at the aforementioned conveyance room 5 front side, the cassette stages 
12 are formed successively at this cassette shelf 1 1 front side, and the cassette transfer machine (not shown) is prepared between 
the aforementioned cassette shelf 1 1 and the aforementioned cassette stage 12. 

[0008] Since the aforementioned gate valves 4, 8, and 9 are carrying out the same composition as abbreviation, they explain only 
a gate valve 4 below. . 

[0009] The aforementioned gate valve 4 has the breaker style 15, and both these breaker styles 15 consist of two actuators, the 
cylinder 16 for opening and closing which is a direct-acting type actuator, and the cylinder for seals (not shown). 
[0010] The aforementioned cylinder 16 for opening and closing is formed at the nose of cam of a rod (not shown) of the 
aforementioned cylinder for seals mentioned later, the rod 17 of the aforementioned cylinder 16 for opening and closing can be 
expanded and contracted up and down, and the cover plate 1 8 which is a valve element is attached in this rod 1 7 upper limit. 
[001 1] The aforementioned cylinder for seals is prepared in the conveyance mouth 3 aforementioned lower part, and the rod of 
the aforementioned cylinder for seals can be perpendicularly expanded and contracted to the aforementioned conveyance mouth 
3. 

[0012] Piping for an operation is connected to the cylinder 16 for opening and closing and the cylinder for seals which were 
mentioned above, respectively, therefore two piping is prepared, through this piping, the feeding and discarding of the 
pressure-flow object are carried out, and it carries out flexible operation. 

[0013] The wafer cassette (not shown) loaded with processed substrates, such as a wafer, by the external transport device which 
is not illustrated is carried in into the aforementioned semiconductor fabrication machines and equipment 1, and it **** to the 
aforementioned cassette stage 12. The aforementioned wafer cassette is transferred to the aforementioned cassette shelf 1 1 by the 
cassette transfer machine which is not illustrated. The wafer in the aforementioned wafer cassette transferred to this cassette shelf 
1 1 is transferred by the aforementioned substrate transport device 10 into the aforementioned reaction chamber 2 through the 
aforementioned conveyance room 5. 

[0014] After the aforementioned substrate transport device 10 leaves, the aforementioned rod 17 is raised in the aforementioned 
cylinder 16 for opening and closing, and the aforementioned cover plate 18 is made to counter the aforementioned conveyance 
mouth 3. The aforementioned cover plate 18 makes a rod project in the aforementioned cylinder for seals, where a conveyance 
mouth is countered, sticks the aforementioned cover plate 18 to the aforementioned valve seat 13, and blockades the 
aforementioned conveyance mouth 3. Airtightness is acquired by the aforementioned sealant 14. 
[0015] 

[Problem(s) to be Solved by the Invention] The conventional gate valve ** described above the opening-and-closing drive of the 
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cover plate which is a valve element However, the cylinder for opening and closing, Two actuators of the cylinder for seals are 
performing, and switching action turns into double ** and requires time for opening and closing. While the control for making it 
operate becomes complicated, structure, the pipe line, etc. become complicated. Furthermore, two or more actuators existed, and 
especially, since the part space was required for the cylinder for seals in order to operate in the perpendicular direction to a valve 
seat side, and the number of the gate valves according to the number of conveyance mouths, i.e., the number of breaker styles, 
was required, faults, such as ****, had cost. 

[0016] As this invention is made in view of the above-mentioned actual condition and can be opened and closed with one 

actuator, it simplifies structure, and it aims at reduction of cost. 

[0017] 

[Means for Solving the Problem] this invention makes the valve seat prepared in the periphery of the substrate conveyance 
mouth of a sealed cabin the shape of a taper. The gate valve which enabled the attitude of the valve element which can be stuck 
to this valve seat in the direction which crosses to a substrate conveyance side with the actuator for opening and closing is 
started. Moreover, two or more sealed cabins adjoin, and are prepared, and each conveyance mouth of the aforementioned sealed 
cabin carries out phase confrontation. At least one of the valve seats formed in this conveyance mouth periphery is a taper side. 
The gate valve which prepares in one the valve element which opens and closes two or more aforementioned conveyance mouths 
and by which one actuator was formed in this valve element is started, a valve element is advanced with the actuator for opening 
and closing, a conveyance mouth and a valve element are confronted, and are advanced further, a valve element is stuck to a 
conveyance mouth, and a conveyance mouth is blockaded. 
[0018] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
[0019] The gate valve 25 in the gestalt of operation of this invention is formed in sealed cabins, such as a reaction chamber, like 
the conventional gate valve 4 mentioned above. The following omits the explanation about semiconductor fabrication machines 
and equipment, and explains a gate valve 25. 

[0020] The conveyance mouth 27 is formed in the sealed cabins 26, such as a reaction chamber, the valve seat 28 of this 

conveyance mouth 27 periphery serves as a taper side of a bending-forward inclinationrand the aforementioned conveyance 

mouth 27 is opened or blockaded by the aforementioned gate valve 25. 

[0021] The breaker style 29 of this gate valve 25 has the cylinder 30 for opening and closing which is one direct-acting type 
actuator, it is prepared in the conveyance mouth 27 aforementioned lower part, the cover plate 32 which is a valve element is 
attached at rod 31 nose of cam of the aforementioned cylinder 30 for opening and closing, and this cover plate 32 goes up and 
down this cylinder 30 for opening and closing in the perpendicular direction (the aforementioned valve seat 28 and abbreviation 
parallel) to a substrate conveyance side in the aforementioned cylinder 30 for opening and closing. 

[0022] This cover plate 32 inclines in the direction in which the upper limit of this cover plate 32 deserts the aforementioned 
valve seat 28, and is jointed with the aforementioned valve seat 28, and the sealant 33 is formed in the aforementioned valve seat 
28 of the aforementioned cover plate 32, and the corresponding portion. 

[0023] In the state of opening of the aforementioned conveyance mouth 27, the rod 31 of the aforementioned cylinder 30 for 
opening and closing is descending, and the aforementioned cover plate 32 is located under the aforementioned conveyance 
mouth 27. 

[0024] When it blockades the aforementioned conveyance mouth 27, the rod 31 of the aforementioned cylinder 30 for opening 
and closing is elongated, the aforementioned cover plate 32 is raised, and the aforementioned cover plate 32 is made to contact 
the aforementioned conveyance mouth 27. Furthermore, the aforementioned cylinder 30 for opening and closing is expanded, 
and while the taper side of the aforementioned valve seat 28 and the taper side of the aforementioned cover plate 32 joint, the 
aforementioned valve seat 28 and the aforementioned cover plate 32 are powerfully pushed by both wedge effect. 
[0025] It ** and the aforementioned conveyance mouth 27 is blockaded with the aforementioned cover plate 32, and airtightness 
is acquired by the aforementioned sealant 33. 

[0026] Drawing 3 shows the gestalt of other operations of this invention. 

[0027] The conveyance mouths 40 and 41 prepared in two adjoining sealed cabins 38 and 39 carry out phase confrontation, and 
the valve seats 36 and 37 which are the taper sides of a bending-forward inclination are formed in the periphery of these 
conveyance mouths 40 and 41. The breaker style 43 common to two cover plates 44 and 45 is formed, and the gate valve 42 
which blockades the aforementioned conveyance mouths 40 and 41 performs simultaneously opening of the aforementioned 
conveyance mouths 40 and 41, and lock out. 

[0028] The aforementioned breaker style 43 has the cylinder 47 for opening and closing, the plate support block 49 is attached in 
rod 48 upper limit of this cylinder 47 for opening and closing, and the cover plates 44 and 45 are attached symmetrically with 
these plate support block 49 ends. This cover plate 44 and 45 upper limits incline in the aforementioned valve seats 36 and 37 
and the direction in which it deserts, and the aforementioned valve seats 36 and 37 and adhesion are possible for these cover 
plates 44 and 45. 

[0029] The rod 48 of the aforementioned cylinder 47 for opening and closing is expanded, the aforementioned cover plates 44 
and 45 are raised, and the aforementioned conveyance mouths 40 and 41 are airtightly blockaded like the gestalt of the operation 
mentioned above. 

[0030] Since [ which was mentioned above ] the breaker style of a gate valve is operating only in the cylinder for opening and 
closing with the gestalt of two operations, the control circuit which drives this cylinder for opening and closing, the pipe line 
connected to the aforementioned cylinder for opening and closing are good in one cylinder for opening and closing, and does not 
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have a mechanism with a bird clapper as it is complicated. Moreover, the space in which a gate valve is prepared is also small, 
and ends, and cost reduces it. Moreover, since opening of two conveyance mouths and lock out can be simultaneously performed 
in one cylinder in the gestalt of other operations, reduction of cost can be aimed at further. 

[0031] In addition, although the cover plate 44 which are a valve seat 36 and a valve element and a valve seat 37, and cover plate 
45 both sides considered as the taper side with the gestalt of operation shown by drawing 3 , as for either of the combination of a 
valve seat 36, the cover plate 44 or a valve seat 37, and the cover plate 45, it is good not to be a taper side. Moreover, although 
the valve element which a gate valve 42 has was made into two of the cover plates 44 and 45, it is good also as three or more 
according to the number of sealed cabins. Furthermore, the position in which the cylinder for opening and closing is prepared is 
not restricted to a conveyance mouth lower part again, but you may be the upper part or the side and the flexible direction of an 
opening-and-closing cylinder may incline to a substrate conveyance side further. 
[0032] 

[Effect of the Invention] As stated above, in order that a gate valve may perform opening of a conveyance mouth, and a lock out 
operation only with one actuator for opening and closing, according to this invention, control circuits, the pipe lines, etc. 
accompanying an actuator decrease in number, the space in which there is not that a mechanism is complicated with a bird 
clapper, and a gate valve is prepared is small, and ends, and the effect which was [ decrease / cost ] excellent is demonstrated. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The gate valve characterized by having made into the shape of a taper the valve seat prepared in the periphery of the 
substrate conveyance mouth of a sealed cabin, and enabling the attitude of the valve element which can be stuck to this valve seat 
in the direction which crosses to a substrate conveyance side with the actuator for opening and closing. 

[Claim 2] The gate valve of the claim 1 which two or more sealed cabins adjoin and are prepared, and each conveyance mouth of 
the aforementioned sealed cabin carries out phase confrontation, and at least one of the valve seats formed in this conveyance 
mouth periphery is a taper side, and prepares in one the valve element which opens and closes two or more aforementioned 
conveyance mouths and by which one actuator was formed in this valve element. 



[Translation done.] 
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